FIG. 1 



120 




MICROPHONE 
170 



130 



140 

s 



vies DATA 
RECEIVER 



190 



240 
i__ 

SYSTEM 

CONTROLLER 



SENSOR 




1 NTERFACE 








no 




GPS 
RECEIVER 



Nr 





BUFFER 
MEMORY 


180 




200 


DISPLAY 




Dl SPLAY 




CONTROLLER 



300 



SPEECH 
RECOGNIZERf Vj- 




230 
L_ 



COMMUNICATIONS 
UN I T 



250 



RAM/ ROM 



150 

L_ 



MAP DATA 
STORAGE 



160 
S 



CONTROL 
PANEL 



210 



SPEECH 
PROCESS I NG 



C I RCU I T 



260 



220 



100 



FIG. 2 



SPEECH RECOGNIZER 300 



L 



310 



HMM 
DATABASE 



ADAPT I VE 
PROCESSOR 



t 



S I M I LAR I TY 
CALCULATOR 



370 



MATCH I NG 
PROCESSOR 



— 390 



r 



320 



NOISE 
EST I MATOR 





i/V 



NOISE 
REDUCER 



SPEECH 
ANALYZER 



350 



360 



SPEECH 
SEGMENT 
EST I MATOR 



380 



DETERMINA 
-TOR 



400 




CO < 

— O 
co 

LU 



to Tj- 

CO CO 
CO CO 



CO 
LL. 



CO 
CO 
CO 



CO ^ oo 

g LU 
U- ^ O 

o 



CM 
CO 
CO 

















AL 


I— 
< 






— > 




1- 




IRS 


LU 

ct: 

UJ 


CAL 




LL 
Ll_ 


OR 




Q 


VECT 



O 
I" 



00 z 
q: LU 
— o 

< 
CXD 



o 
-J 
< 
o 

o 
o 

LU 

> 



CO 
CO 



o< 

LU < 
CO 



in 

CO CO 



O 



< 
O 

co 



o 

CO 
CO 
LU 

o 
o 

Q- 



2^ 

I- CO 
a. 



Ct: 
O 
I- 
o < 
— -J 
Q q: 3 

o ^ -» 

<o 
o 



CM 
CO 



n/ 



O 



o 

LU CO 



CO 



O 
CO 
CO 

on 
O 

CO 
CO 
LU 
O 

o 

LU 

> 



< 



J 



CO 



Ll. 



CO 

-J 

Ul 

o 



or 
O 



UJ 

Ll_ 

o 

LU 

o > 
-I s < 

UJ or 
Q Q c:? 

0 ct: 

01 ^ 

ui or 
O ^ UJ 
P I h- 

UJ O LU 

^ Z O 



O a: 



CO 



LU LU 

^ CXl 

I — 

z I- 

O Z 

Z UJ 



o o 
>- >- 



> > 
< < 



O O 



LU UJ 

o o 




LO 

(3 



—I CO 

-J -J 

< LU 
Q 



Ctl Q 
LjJ CC 

^ Q 

CO ^ 

ZD 5- 

«l LU 

o ^ 




CO 



Q 
UJ ^ 

I— >■ 

CO LU 

ID 

-I I 
o 



CO 
CO 
UJ 

o 
o 

Q. 



CO 



CO 



CO 
CO 
LU 

o 
o 

Q- 



o 
o 

LU 
CO 



CO 
CO 
LU 

o 
o 

CL 
Q 




CO Z 

or O 

LU — 
I- CO 
CO — 

Z5 > 
o o 

LU O 

Q X 
— K 
O 

<o 

Oli- 



FIG. 6 



( START ) 



START SPEEC H RECOGNITION 



PROMPT USER TO SPEAK 



CALCULATE NOISE MODEL AND 
NOISE F EATURE VALUES 



MODEL ADAPT ATION PROCESS 



REDUCE NOISE 



I 



■-STEP SI 1 
-STEP SI 2 



-STEP SI 3 



-STEP SI 4 



-STEP SI 5 



DIVIDE SPEECH SIGNAL INTO FRAMES -STEPS16 



I 



CALCULATE SIMILARITIES 

i 



EST I MATE SPEECH SEGMENTS 

* 



-STEP SI 7 
-STEP SI 8 



MATCHING PROCESS 



I 



-STEP SI 9 



DECIDE O N KEYWORD 



-STEP S20 



CONTROL VARIOUS COMPONENTS 
BASED ON KEYWORD 



-STEP S21 



( END ) 



FIG. 7 



( START ) 



ACQUIRE 


KEYWORD 


MODELS 


OR NON- 


■KEYWORD 


MODELS 



-STEP S31 



DIVIDE ALL NON-KEYWORD 
MODELS INT O CLUSTERS 



-STEP S32 



CALCULATE BARYCENTRIC 
VECTORS OF CLUSTERS 

* 



-STEP S33 



CALCULATE DIFFERENTIAL 
VECTORS OF NON-KEYWORD MODELS 



I 



-STEP S34 



DIVIDE ALL KEYWORD 
MODELS I NTO CLUSTERS 

i — 



-STEP S35 



CALCULATE BARYCENTRIC 
VECTORS OF CLUSTERS 



-STEP S36 



CALCULATE DIFFERENTIAL 
VECTORS OF KEYWORD MODELS 



I 



-STEP S37 



OUTPUT DATA TO MODEL 
ADAPTATION PROCESSORS 
AND RESTORATION PROCESSORS 

I 



-STEP S38 



( END ^ 













2 
















GE 


CNJ 


CO 










< 


CVJ 


CO 












LU 

> 








< 
























E3( 




in 
oo 




CO 


LO 


m 




< 
































CSl 


CM 


o> 




LU 


o> 


oo 


• 


cn 


CD 


CO 


o 


ca; 


































CO 












LlI 


CO 






CO 








6 


























NAL 


MEN 






o 








ENTI 


:mbo 






> 


uu 






NO 


CO 






o 


Hi 



